Supplementary methods
Materials. Restriction enzymes and DNA Polymerase were purchased from TaKaRa (Dalian, China). DNA ligase and oligonucleotides were purchased from Life Technologies (Shanghai, China). Lactulose was purchased from Sigma-Aldrich (St.Louis, USA). Epilactose was purchased from Carbosynth Limited (Berkshire, UK). Other chemicals and reagents were of high quality and obtained from standard commercial sources. DNA sequencing was Purification of 6×His tagged wild-type LacI, C2E and their mutants. A colony of strain BLGR harboring plasmid pN25-C2E expressing wild-type or mutant C2E was grown in 3 ml of LB at 37°C for 12 h. The culture was then diluted to OD 600 =0.05 in 100 ml of the same medium and grown at 37°C for 14 h. Cells were harvested by centrifugation at 4°C at 5000 ×g for 10 min. The cells were then resuspended in 10 ml of 50 mM Tris-HCl buffer (pH 8.0, 300 mM NaCl, 20 mM imidazole) and lysed by sonication. The lysate was centrifuged at 10000 ×g for 10 min at 4°C. The supernatant was applied to Ni-NTA resin (Sigma-Aldrich). The column was washed with 50 mM Tris-HCl buffer (pH 8.0, 300 mM NaCl, 20 mM imidazole) and the bound protein was eluted with 50 mM Tris-HCl buffer (pH 8.0, 300 mM NaCl, 250 mM imidazole). The imidazole was removed by dialysis at 4°C against 50 mM PIPES buffer (pH 7.5).
A colony of strain BW25113 harboring plasmid pBADLacI expressing wild-type or mutant LacI was grown in 3 ml of LB at 37°C for 12 h. The culture was then diluted to OD 600 =0.05 in 100 ml of the same medium and grown at 37°C and 1 mM L-arabinose was added when OD 600 reached 0.8, then the culture was continuously grown at 30°C for 12 h. The cells were harvested, lysed and the 6×His tagged LacI protein was purified as described above. The purified protein was dialyzed against 10 mM PBS (pH 7.4).
The purity of proteins were assessed with SDS-PAGE and the protein concentration was assayed with Bradford method.
Western blot. Equal amounts of crude protein extracted from strain BLGR expressing wild-type or mutant C2E were separated by SDS-PAGE and pN25-C2E pBADLacS-R pLac7 Table S2 .Primers used in this study.
[a] Restriction sites were underlined.
[b]N: A, C, G or T; S: G or C.
Primer name Sequence (5'to 3') 
